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[0 0 0 1] 
[0 0 0 2] 

{^ji)^^L<. mzmisbx/mfsimm^m^^n^nm 20 
m^^mi}m^-^tix\i^^. z^o^mo^^m-Wimm^mm 

[0 0 0 3] ^fko^^mmy'/u 7.^^tsm^i&mm 
mtLx^m^nrzhox. m^nmmmTmcoWiiPR 

5^0.— h (Stanford Research Institute ) ^5^—. X 
— Xfcf>h (C.A.Spindt) ^>tCJ:'5>?'\--:^;i' 30 

ry^-f H y^-Jv^T. ( Journal of Applied P 
hysics) (DmAim. 12^, 5248'-5263H (1976^12^) 

:7. (E. F. Gray) ^tCck*:?T*ffl!|$lf^, 307, 

507 -^B:0^^4, 513, 308 -^IC^^StlTVi^*. 

[0 0 04] i§3 1 2 1 ^<D%nwLmm^^m(D^iA 
Sfimffi5i(^±{ciiffli&a52;&tj^^$n. s(r»jRe52 ^ 

©±(ciiy-h@ffi53d«m®$nTti^. i:co,fc^;i« 

twmm;!itEn^in$n<5t, ^o:>m\z^nmm^i^. e» 

[0 0 0 5] ^#ftaisl?&^ffi50(Da^B^<i:bT^i. s^u 
3> (s i) <r>^. ^^^T.'rz^ (W) , ^u::^x> 

(Mo) ^O^M*«ffl^ii^n, STftffi^^^^itSfc 



1$M¥5- 1 9 8 2 5 3 

2 

[0 0 0 6] 0 1 3 «m^<r>%m-^mm!^'^m.<r> 

«ffiS:^UTViS, H12i:(^«lC. «^jtam5!?&»ffi 
60(^^>SOS£««i61O±tCli«ftS62;dt^dc$n. IE 

»w«s)i62o±tciAy-ha«63>&««(e$nTVi^. s 

tt. l!ifP«EE€:iS«f <&:/i:a?)(Z'fe>'»:7A (Cs) 
>'^>'S=^1f#^-r H (LaBe ) ^0<t5»C{t^HjR 
*^®Vim5^ttaiS!?&^«««B60a ;&tJ^SE$nTVi^. 

nsimmmmmt. ssmseiodiisseia ^ 

^. 

[0 0 0 71 

[»§g7&^«ftUcfc3i:r^^] U75^L/;5:*te. EI12 

50^:LT^>^^Xx> CW) . ^U:/?> (Mo) . ^ 
^> (Ti) ^ojSfit^^jB&fflViXt:*^. ::n^co« 

5^>i/X7^>;&t)Kj4.3eV. ^Uy7'>7>t*54.2eV 

[0 0 0 8] te;^. El 1 z\z7f.'^mk<oimmmMFf' 

l^^U (Cs) £ffiVi;t«^)|t52.1eV, ^>5^>^4^if 
2}^^-fH (LaBe ) $ffl^i:/S:«^iKl2. 7eVa:/Js$ < , 

saseoa cD»f^tsffi«ffi6l^^«ip^^:cD»y»5i*co^ 

<Dm^Gmf>m<f3iD. m^&mf>^%^h\z<<t3i^h 
[0 0 0 9] tJEoT. ^%m\t±mmmjSL^m»iV. m 

^. 

[0 01 0] 

[KSS:«yt-r^fci>i><D#a] *«wtccfcntf. ^sx 

[0 0 11] 
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^IIS:;&«^U:/5^> (Mo) , (Tl) ^O^JR 

[0 0 12] 

i^mm] :^^m\z^^n^mmmm'Fm<D-mmm\z 
[0 0 13] mi\t. ^^mizm^m^nmrn^i^mcD 
m2u. :i^^mM\z^^ms^nmmm^m(Dmm^m'r 

[0 0 14] E3Uc^-r<i:"5lc, >-Un>S««ffilO± 

\z\t. ^^<Dm&iti^mi^mzmm^^^o\z^f^>^ 
it^miib timm-^n. ^\zML±mz^^^^>mnc 

[0 0 15] m2\z7r:'t^^\z. ^s^nmmf^^miio 
mmom^mmoo±\z\tmwtscmmi!^mmcom o 
tsm\z»mmi2f)m^^ti. m,\zt&msi2<D±\z\^y- 
hmmiztmrn-^rix^^^^. ^-hmsmn<D±:^\z\t 
n?im^^:frvxTy-}^t&m4i!)^m&^rix^^^. 

[0 0 16] :^mmmx\t. R«itt<DS^ftttifB!?&»ffi 
ll«, l£6Sj&^itgd=#50. Bum. M^h=V}lum 
Xm&^ti. S««ffilO«j?$ t 1 =JKlO. 7 5mmT 

m^nxii^* ^tt. iei&m2iti9$ t 2=*!jo. ? 

mm 1 1 0 am^t^UTViS, 

[0 0 17] :^mmm\z^^m^&mmm^m\z^ti 

««$nfccoT, ^5E-r^<t'5lc, »fpmJE£te«T'5 
«»»tti^?&ifeffilllJ^lk5^3^>eilc 
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4 

ftHiib torn. ^^>miu t^^>^{tmih com 

ft. ^5^>Slla 3&^65feMO^fl:5^5'>Sllc (cAHtT 

cop 1 8] :k\z. 0S#raUT±ffi^WO5)®ff»Hi 
i^? [ 0 0 1 9 ] H 3 0 1 0«lf&taS«? JgC5>HiEX 

[0 0 2 0] 5fe-r. 0. 7 5niingKC!)^$<Da^«tt 
(0. 0 1 Q • cm) <C>5^Un>Sffi«ffiio<o±gSSM 
*«*51 1 0 Ot:TSIftKib$n. »0. 75/imOj9$«: 
^rT^-Kibi>U3> (S iOa ) C0»j»m2?5tj^^$ 

^«ilO. 5 iim(Oy-h«ffil3i:5i^@j&t«^tr-A«E 

tf;^7;^3"-;i/TS«$n. ^ur^5^>±trii[S*5i u 

*&2 Mm(^R?^SPWl5*tSffimffilO(D±{CJ^^$n 

^. ^LiT. ui^7.hii^:^mmMx»^t^n7tytyym 

-hmffil3i:)^^l?&^7>:$^A«;/ hSnx. 0 3 (A) 

30 \z^r^5f3:mmfim^'^ti^. ^^mmx\ty- 
hnmi3tLx^u:fy'>f)m^^^nrzf)^. mmo^m 

tmm2ti.x-miti^u:n>ffm^^^tifti)t. m 
^o^m^:wi'^h<ox3^ti\icn\zm^n^t>(ox\t 

CO 0 2 1] 03 (A) (ommmm^m^mn 
rtfc^e^n. «i§«:<Dvui3>s««ffii07&«Rj^MP 

BSlSCOtt^st'/ilNtttLTlHlte^nT, 0 3 (B) CD5^BI 
AlC^r^^8i)±:^;&if,T;U5x^rA;&ty- h«ffil3tO± 

cJ:'5JC7Jl/5X':7A^16*t^KR$nT. 03 (B) Ir^ 

[0 0 2 2] ^fc^^r, P3^^wp^sl5*^^LT. aai-r-s - 

u n >s«m«io±tcm»ttaifi?&»sii;^tj^^s$n 
::cD^. 0 3 (c) \z^'rj:'5\zFimmomis^it 

)>«?g^$nTP]j^raaBPi5osg75t»>«ftc«i>u. 
5^ xmrnrnt^msitrnfi^r). i^^t^xFim^om^nm 
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iGRz^mmmm ^fii^ri>ct\z^^r. (d) 
5 0 0 omom^WimmifiifStmiitm i o MmowKT 
[0 0 2 3] *^jgWTtt. m4\zmrz:t<^ii^> 

mmu-h^mm'r^ct\z^r). 9cmm»\z&^<\z 
-onx^moitmam^m^Lizn^^^^ \z&&tt.^im 
miz^it-^^r^^y^itmsm ^^jkl, mwz^ 
mmit^mmm2io^\z^r}^it=^^>miic 
mmB^mno&±mzm^v:ft. (td 

cD^«S5&3Sfiil20co«;*:>DJc, (Zr) , ^ 

U:/5^> (Mo) , nyiL^l. (Hf) ^cD^H««iS 
S:^V^Tfe<t<. Sfc. (Ti C) O^JB^ 

[0 0 2 4] ig5tc. *igss«sjfcj:^mi^^ftusm^jg 

[0 0 2 5] la-^Al -AS T^b:/S:ffiiSIJi*SI««fyjc 

i2#Ai -A4 fi^n^n. ais^ftms»i»ffio« 

[0 0 2 6] 0 5Jl^-ri5««. Sfi«ffilOOmffi&S 

iptcssmsioiiy- hfitffiistoBgjc s o voje«jbe 
V2 ^winu (^2#^) , T y-]^mmi4 t&WLigm 

^^^m^-r^zLLiz^^xn^nithox^^^b. 
mti^^m^f}^fs.^o\zm.^m<r>m%AA Bf^amo 

Mfil3&^tt3 0 0 VT^D, W5s *^Jfi«C0M»Al - 
A3 \t. S!Ff^®moWfil)&^«5 1 0 0 V~ 1 5 0 VT* 

[0 0 2 7] :k\Z. 0$r#fl9UT»2<D^JSWfCt>ViT 

[0 0 2 8] Ei6t*. :^nmz%^m^WLmm%=i'm,<r> 

[0 0 2 9] v^Ua>S(^)Sfieffi30cr)±JCtt. 06 it 

^■r<t^»cm^a:tiii!?&»ffi3i)&t?i^^3c$n-5«R?ftc. ra 



raft«j^«ot85i^ftfflffl?&»«3i)&tff?^$nT(.i^. 
f*. dbfflsoa &t;«»&as?&is«3ioji^ttttraftffji^ 
mzu^n^^(K>x\tfx<. nmmjmmzm2(Dm^ 

[0 0 3 0] S«lfjttfflS»ISa31(Dl£S5tt. ^3^>» 
31a" TJ^^^nriSD. ^^'>H31a 0±lC«. m»<0 

10 ts^^vctmmmzfiWit^^o\z^^>m,mimzih ifi 
[0 0 3 1] :k\z. ®i ^^m\^xm^\zm\yit^msi 

4mmco^«@tt (0. 0 1O*cni) Ov'Un^SS^ 
a30±$iKjl 1 OOTCTHftKfliD. m^tmo. 2um 

\z^ D :rK{b'> U 33 >m<D:r.y^>^^mmit>^ U n 
b, 0 7 (A) lc^rct'5;5:«3gS#$. 

[0 0 3 2] ^tr, y^m. mm^zm^m^m^:Ly 
'^^yhtvxm^^xy^y^^Tf'^t. v-uii^sfi 

mffi30±;!f^g:ft$n. 07 (B) {C^Tct "5 {CI!3ft«l« 

>^-'>AS-&»ttcJ: DKibv-U n >v;^^^32^£|SjE* 
0 7 (C) tC^Tct^JCiaftilttCOiQiaSSOa 3&t«5Sl 
fitt5S?&»ffi310S#:a:UTa$n^. roaoE 

R I ^m<OY^^^aiy^>if\z^-DX^m^^^Z,t% 
[0 0 3 3] m»SfflSI?&I»ffi31OS^*:-C*-5£ie530a 

ais»isffi3i<D«»*t)^$n> 07 (D) \z^^^o 
7sny^^-tfyv^hx\t9'^>^o>4^miAmm 

40 KtS^i57sthX7)V::l> (Ar) , ^:5^> (CH 

^^xmt'^^y (TIC) cD»K30tji^«$ns. 
[0 0 3 4] c:co«^. Kf^^7.<DU^Yt^fm^^z, 

i:lC<tD. 0 6tC^rcfc3tC^«Jfr^3'>a31a 

$ti. ^fclc. ^1^mmzi&^<\zr:>nxmM(r>]mt(^7^ 

^{kftesib *t*K$n, ®aii^fb5^^>B3ic 
5^ftfflia?&i^ffi3ios±esicj^«$n-6. ia> x/x^y^^ 

3^-yyhi:UTtt. (Ti) <Df^t>DlC, >?;U 

5^? (Z r) •t>^uyx> (Mo) v /\yz:K^A 
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(Hf) «o&R*fflV>T*>J:V>. Sfc. 

[0 0 3 5] 0 7 (E) l::a^-r<t5K«fiWi33& 

t;y- h«ffi34)atia^it«cD«»is:tas!»i»a3io«a 

[0 0 3 6] H©^ 2 CO^Jgfi'UC^UT'b. m 1 OSaS 

[0 0 3 7] ±iHL75:^lfiWlCJ:5«l?ttffiS?&|liffi© 
mmz-0\^X\i. CVD. MOCVD^®§tffl^S&-^ 

[0 0 3 8] *»?^»C«St3?,^J!lfttaigS^ili 
■5. 

[0 0 3 9] 08H, :i^mi\z^t>^nnwLmm^=?'u 

iS-CfeO. J^IS«iX5y3'f8541©ifeffl42J;r3m?^»lH*J 

JfiW tc J; 5 mi^ft taS!?&ISffi©*VWf H 8 

©A6Bit:^¥®Wrffi0T?».5. aLS.yS^SKO&mz^i' 
> (Ti) @41a*i»D, Sffi{Cjfi-:J<ICL«:*tVi^;e 

vilwS* (N) «fe*JiS<;s:.59^:j'>'!efl:«ija^a5'ffca 

41b ©««***»?. Si»MlCSfl:5^^'> (TiN) Ii41 

*»«(Ssn5. H 1 0 tt. ^mmm\z^i>it^tiitami^ 
^m<Dmm:^f^<Dmmmm^mr& 9 o«c - c tc*tt 

■5Slg5«lffi»f®0T*S. fl!ffi*»eTfel^«lr, Affile 

[0 0 4 0] *^JIW©«g«}g«©a5SiM:ms«TF-S 
tt, 08IC»VJT. ?&»aiX5<y3'»41©ifeMI42ty- 
hffl44©X.;/e;45©ffi|«Si jjtlam. »l»ax5y^' 
S5©l»^5ftSS44©|HJHS> *t5*nn. ?&SkffiX5y^' 
S505feJa42tS^3©JEfBS. *t5«m-CfcD, HI 0 
tistiT. x = v^S541ffl;*3S4 *t0. 5tfmT» 
«. 

[0 0 4 1] j*:ic. *^i6Wol!ii:;^fe£ittigf 
1 1». B8©S$^MtBS!«';=-jS©fiBfixe&^-rH8 
©iKB - B i;:*itt?.sa8fi!lE»fffia-r*«. 

[0 0 4 2] ttCdt, *S (S i Ot ) S«49±fc7 



* hX!y5^>if:/D-fe:^fc.kD» Vffi±fc««»tto« 

tC»»ax5 ?/5'©TS6»»tlfiSiafiP48*:rr<5/X3^ 
->€:jed6U Hll (A) ©«jg^£»-&. A^' 
->©t!]iaiM8±tcxyXy 3' U >tfmz^r)^*r >J: DdE 
safc?&»axS?^:5'gKtJSK<5S40*J^flEU S»C, B 
HF (7yRRt;7'yfl:7>*XC7AS^aD IC±D* 
fiStRW-y-'f HXyf=^>if«fft>iai 1 (B) ©«jfi* 
JfclC. 7J^=f> (Ar) i:7>*X7 (NH» ) 

10 fiSMffllU «5-<rlC7;i/:l>;iJX»c:»-r57>*X7© 

9^^'>»ISffi«W©Sfl:EjKS»5 0 0~9 0 0"C 
©KfiTJfrVi. »IS»K{a4i©^pSk:a{b5^^'> (T i 
N) B^m^L. Hll (C) ©*|jgS#.5. C:©« 
^. :^ny:5'^'-y>y (Tl) £W1.»Ct>. 

i?;i/3X^>A (Z r) . ^U:/5r> (Mo) «?Tt)J: 
<. S«ii^fXH7>tX7©*»*30IC. (Ni ) 
Tt)J;Vs. 

[0 0 4 3] 2:©Sfe. Hc;7*hx?/g^>ir:/n-fexR 
20 XS-f- V Sffi©3i3t Sff 5 :: t IC J: 0 y- h9M4*tJgfiE 

011 (D) o«ji*t#en, «#sais!«T)B 
©sijsxis*««7-r*. 

[0044] 

sffi^:, ::©S£«&±(c^^sn«'t>s£«ffi(cm^ 
5©-c, «Tftffl*«ts-a-sfci6©i!if^a£E£<gjrr 

SR. K«X«B5«©fijaifc*»SfiA>65fe«IHci^a^oT 
»>«r JdiJo-r* J; 5 &ttH«l)i*j^<«-r<6 ;i t J: 0 . 

^t. «i^ftibi!?&iftffitaE«t©»j&tt&a:jift«^ 

[0M©fBf^;%geQ^] 

[01] *S!MlC«5«^ftHlS!m^-S©-^«©« 

[02] i^wsi fr»<&«i!iftaif«Tai© 1 t?©e#tt 
ffiS?&l^©»rS0-r»s. 

[03] 01 ©«ifttffis!ti?]S©»ifiQ:e%^-r'e!is 

«7 »fffi0T»«. 
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[07] Bl 6 0«#»ffll!«^iS«!)»jiXS&5^-rffl!lS 

[09] 08 o«»tttaa!e?ai©*¥^risi©«ji*^ 



JO 



[010] 0 8 (omn-tkmrnm^m^^-rse^msmm 

0T*«. 

[011] 08 0t&9i-Ammiiii'm<otmjM^^rm 

M0fM0'r%%. 

[01 21 «£*©«»iS[WS«iPSa)-«i«®«5ji&WS 
)&lilS&^rSgBfillM»rM0r»-&. 

[013] &^a>9!^tkmmi&i'm(oi&<D9iff>9^tSLm 

[«F^fflSBig] 
10 10, 30 Sfi 

11, 31 «iit»mis«ift& 

lla . 318 9^3' >H 

lib . 31b ^frygtitrntS 

lie . 31c ^1t^if>m 




[03] 



[04] 



[08] 
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